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ITEMISCANNING SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is related in some aspects to the com 
monly owned and application entitled "Smart Scanning sys 
tem, filed May 31, 2007, and which is assigned U.S. patent 
application Ser. No. 1 1/756,391, the entire contents of which 
are herein incorporated by reference. This application is also 
related in some aspects to the commonly owned and applica 
tion entitled “Portable Device-Based Shopping Checkout.” 
filed May 31, 2007, and which is assigned U.S. patent appli 
cation Ser. No. 1 1/756,382, the entire contents of which are 
herein incorporated by reference. This application is also 
related in some aspects to the commonly owned application 
entitled “Secure checkout system.” filed concurrently here 
with, and which is assigned U.S. patent application Ser. No. 
11/782,177, the entire contents of which are herein incorpo 
rated by reference. 

FIELD OF THE INVENTION 

Aspect of the present invention generally relate to item 
scanning. Specifically, an embodiment of the present inven 
tion provides a system that scans barcodes and identifies 
items based on their appearance. 

BACKGROUND OF THE INVENTION 

Marketplace security has become a rising concern over 
recent years. Security and anti-theft concerns have only 
increased with the pervasiveness of Scanners at checkout 
stations. It has become increasingly frequent for perpetrators 
to switch and/or alter barcodes so that an item can be obtained 
for a cheaper price. In addition, many retailers also utilize 
image capture devices to catch shop lifters. Price scan at point 
of sale for (disputed) items without barcodes is a primary 
bottleneck for the checkout throughput. Typically, a missing 
barcode item is handed over to a sales associate who physi 
cally, goes to check a particular department for a similar item 
(with a barcode). Alternatively, a checkout clerk can manu 
ally input the name of the item if he/she knows it. Both 
options present an opportunity for mistake or fraud that may 
or may not involve the checkout clerk. For example, without 
a barcode scan, a store clerk may register the item incorrectly. 
When this happens, the transaction will likely be processed 
for an incorrect amount of money. This can even be done 
intentionally if there is some collusion between the checkout 
clerk and the “customer'. 

In view of the foregoing, there exists a need for a solution 
that solves at east one of the deficiencies in the related art. 

SUMMARY OF THE INVENTION 

In general, aspects of the present invention provide an item 
scanning system in which an appearance of an item is 
received (e.g., at checkout). The appearance is captured with 
an image capture device (e.g., still frame camera, video cam 
era, etc.) that is collocated with a barcode scanner. In being 
collocated, the image capture device can be positioned proxi 
mate (e.g., near, attached to, etc.) the bar code scanner, inte 
grated within a common housing/unit with the barcode scan 
ner, etc. In any event, a search engine will searcha database of 
items based on the appearance to identify a set of items that 
potentially match the item. When one of the set of items is 
selected (e.g., by the checkout clerk), the selection will be 
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2 
received and stored for future investigation/auditing. Thus, 
the teachings herein are especially helpful in preventing fraud 
or mistake during the checkout process. It should be under 
stood that in addition to an appearance-based search, the 
database of items could be searched based on at least one of 
the following: a weight of the item, an approximate weight of 
the item, an approximate appearance of the item, approximate 
dimensions of the item, a description of the item, a function 
ality of the item, and/or a set of retail departments to which the 
item corresponds. 
A first aspect of the present invention provides a method for 

Scanning an item, comprising: receiving an appearance of the 
item at checkout as captured with an image capture device 
that is collocated with a barcode scanner; Searching a data 
base of items based on the appearance to identify a set of 
items that potentially match the item; and receiving and stor 
ing a selection of one of the set of items. 
A second aspect of the present invention provides a system 

for scanning an item, comprising: a module for receiving an 
appearance of the item at checkout as captured with an image 
capture device; a module for searching a database of items 
based on the appearance to identify a set of items that poten 
tially match the item; and a module for receiving and storing 
a selection of one of the set of items. 
A third aspect of the present invention provides a program 

product stored on a computer readable medium for scanning 
an item, the computer readable medium comprising program 
code for causing a computer system to: receive an appearance 
of the item at checkout as captured with an image capture 
device that is collocated with a barcode scanner, search a 
database of items based on the appearance to identify a set of 
items that potentially match the item; and receive and store a 
selection of one of the set of items. 
A fourth aspect of the present invention provides a method 

for deploying a system for Scanning an item, comprising: 
providing a computer infrastructure being operable to: 
receive an appearance of the itematcheckout as captured with 
an image capture device that is collocated with a barcode 
scanner, search a database of items based on the appearance 
to identify a set of items that potentially match the item; and 
receive and store a selection of one of the set of items. 
A fifth aspect of the present invention provides computer 

Software embodied in a propagated signal for scanning an 
item, the computer Software comprising instructions for caus 
ing a computer system to: receive an appearance of the item at 
checkout as captured with an image capture device that is 
collocated with a barcode scanner, search a database of items 
based on the appearance to identify a set of items that poten 
tially match the item; and receive and store a selection of one 
of the set of items. 
A sixth aspect of the present invention provides a data 

processing system for item scanning, comprising: a memory 
medium having instructions; a bus coupled to the memory 
medium; and a processor coupled to the bus that when execut 
ing the instructions causes the data processing system to: 
receive an appearance of the itematcheckout as captured with 
an image capture device that is collocated with a barcode 
scanner, search a database of items based on the appearance 
to identify a set of items that potentially match the item; and 
receive and store a selection of one of the set of items. 
A seventh aspect of the present invention provides a com 

puter-implemented business method for Scanning an item, 
comprising: receiving an appearance of the item at checkout 
as captured with an image capture device that is collocated 
with a barcode scanner, searching a database of items based 
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on the appearance to identify a set of items that potentially 
match the item; and receiving and storing a selection of one of 
the set of items. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of this invention will be more 
readily understood from the following detailed description of 
the various aspects of the invention taken in conjunction with 
the accompanying drawings in which: 

FIG. 1 depicts an item scanning system according to an 
embodiment of the present invention. 

FIG. 2 depicts an item scanning system according to 
another embodiment of the present invention. 

FIG.3 depicts an item before being processed according to 
an embodiment of the present invention. 

FIG. 4 depicts an item after being processed according to 
an embodiment of the present invention. 

FIG. 5 depicts a more specific computerized implementa 
tion according to an embodiment of the present invention. 

The drawings are not necessarily to Scale. The drawings are 
merely schematic representations, not intended to portray 
specific parameters of the invention. The drawings are 
intended to depict only typical embodiments of the invention, 
and therefore should not be considered as limiting the scope 
of the invention. In the drawings, like numbering represents 
like elements. 

DETAILED DESCRIPTION OF THE INVENTION 

For convenience, the Detailed Description of the Invention 
has the following Sections: 

I. General Description 
II. Computerized Implementation 

I. General Description 
In general, aspects of the present invention provide an item 

scanning system in which an appearance of an item is 
received (e.g., at checkout). The appearance is captured with 
an image capture device (e.g., still frame camera, video cam 
era, etc.) that can be collocated with a barcode scanner. In 
being collocated, the image capture device can be positioned 
proximate (e.g., near, attached to, etc.) the bar code scanner, 
integrated within a common housing/unit with the barcode 
scanner, etc. In any event, a search engine will then search a 
database of items based on the appearance to identify a set of 
items that potentially match the item. When one of the set of 
items is selected (e.g., by the checkout clerk), the selection 
will be received and stored for future investigation/auditing. 
Thus, the teachings herein are especially helpful in prevent 
ing and/or detecting fraud or mistake during the checkout 
process. 

Referring now to FIG. 1, an item scanning system 10 
according to one embodiment of the present invention is 
shown. In general, item scanning system 10 comprises an 
integrated Scanning and image capture system. Specifically, 
item scanning system 10 includes at least one barcode scan 
ner 12A and/or 12B, at least one image capture device(s) 14 
(e.g., a still image camera, a Video camera, etc.), and image 
scanning software (e.g., that can include barcode scanning 
and image processing Software) (shown in FIG. 5). At least 
one barcode scanner 12A and one image capture mechanism 
14 of item Scanning system 10 are positioned within a com 
mon enclosure 19. 

Image capture device(s) 14 is placed behind shield 17 
(glass, plastic, etc.) as shown. Where multiple image capture 
devices 14 are used, one is placed so that it looks out along a 
path more or less normal to the vertical glass Surface of the 
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4 
barcode scanner, and the other looks more or less straight up 
from below the horizontal surface of the scanner. The latter 
image capture device also can be placed off to one side, so that 
it is actually under the (e.g., Steel) rim Surrounding the exist 
ing shield 17 in that surface. As such, a hole (e.g., 1" in 
diameter in an illustrative embodiment) is cut in the steel rim, 
and covered with a separate, transparent plate. Regardless (as 
stated above), item scanning system 10 also includes barcode 
scanning and image processing software to perform the func 
tions described herein. This software is stored on a memory 
medium that may or may not be positioned within enclosure. 

Referring now to FIG. 2, an item scanning system 20 
according to another embodiment of the present invention is 
shown. In general, item scanning system 20 comprises hand 
held barcode scanner (hereinafter handheld scanner 26), at 
least one image capture device 28 (e.g., a still image camera, 
a video camera, etc.) that is collocated with handheld Scanner 
26, and image scanning Software (shown in FIG. 5). 
The functions of item scanning systems 10 and 20 are now 

explained in greater detail with reference to FIGS. 1 and 2 
collectively. Specifically, when an item 16 and/or 22 is pre 
sented at checkout, a checkout clerk 30 will generally attempt 
to scanabarcode 18 and 24 of item 16 and 22. Whether or not 
barcode 18 and 24 is present, image capture device 14 and 28 
will capture an appearance of item 16 and 22. 
The sequence of capturing and processing the image is 

shown in FIGS. 3-4 with respect to item 16, and typically is as 
follows: wait for low motion of item 16; take dark and bright 
pictures; segment item 16 from background 20, the results of 
which are shown in FIG. 4; extract at least one visual feature 
of item 16 and determine the identity based on those visual 
features. This determination can be based on comparison of 
the image to an electronic database or library of images asso 
ciated with corresponding item identities. In addition, the 
appearance can be as general or as specific as desired. For 
example, the appearance can be specific So as to identify the 
item (e.g., a bottle of X brand cola), or it can be more general 
(e.g., a bottle of cola, or just cola based on the color). 

Thereafter, item scanning system 10 will (via a search 
engine) search a database of items to identify a set of items 
that potentially match the scanned item 16 and 22 based on 
the appearance (after processing as explained above). This 
search can be supplemented based on at least one of the 
following: a weight of the item, an approximate weight of the 
item, an approximate appearance of the item, approximate 
dimensions of the item, a description of the item, a function 
ality of the item, and a set of retail departments to which the 
item corresponds. These items can be determined automati 
cally (e.g., by a scale), or can be manually input by checkout 
clerk 30 (FIG. 2). Regardless, when presented with the set of 
potentially matching items, checkout clerk 30 will select one 
of the items. This selection will be received and then stored/ 
logged by the image scanning Software for future analysis/ 
audit. 

It should be understood that the capturing of an image of an 
item can be performed whether or not a barcode is present. 
Whether or not a barcode is not present, the image capture and 
Subsequent processing can be performed not only to identify 
an item without having to obtain a barcode, but also as a 
measure against fraud or mistake. Still yet, when a barcode is 
not present, the item scanning software can be configured to 
provide (e.g., print out) a barcode for checkout clerk 30. 
II. Computerized Implementation 

Referring now to FIG. 5, a computerized implementation 
100 of the present invention is shown. As depicted, imple 
mentation 100 includes item scanning system 104 deployed 
within a computer infrastructure 102. This is intended to 
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demonstrate, among other things, that the present invention 
could be implemented within a network environment (e.g., 
the Internet, a wide area network (WAN), a local area network 
(LAN), a virtual private network (VPN), etc., or on a stand 
alone computer system. In the case of the former, communi 
cation throughout the network can occur via any combination 
of various types of communications links. For example, the 
communication links can comprise addressable connections 
that may utilize any combination of wired and/or wireless 
transmission methods. Where communications occur via the 
Internet, connectivity could be provided by conventional 
TCP/IP sockets-based protocol, and an Internet service pro 
vider could be used to establish connectivity to the Internet. 
Still yet, computer infrastructure 102 is intended to demon 
strate that some or all of the components of implementation 
100 could be deployed, managed, serviced, etc. by a service 
provider who offers to implement, deploy, and/or perform the 
functions of the present invention for others. 
As shown, item scanning system 104 of implementation 

100 includes a processing unit 106, a memory 108, a bus 110. 
and device interfaces 112. Further, implementation 100 is 
shown having barcode scanner 122 and image capture device 
124, and storage system 116. Barcode scanner 122 and 124 
can be positioned proximate one another as shown, attached 
to one another, and/or contained within a common as shown 
in phantom. In general, processing unit 106 executes com 
puter program code, such as item scanning program 118 
having modules 120 that provide the functionality described 
herein, which are stored in memory 108 and/or storage sys 
tem 116. While executing computer program code, process 
ing unit 106 can read and/or write data to/from memory 108, 
storage system 116, and/or device interfaces 112. Bus 110 
provides a communication link between each of the compo 
nents in item Scanning system 104. Although not shown, item 
scanning system 104 could also include I/O interfaces that 
communicate with: one or more external devices Such as a 
cash register, a keyboard, a pointing device, a display, etc.); 
one or more devices that enable a user to interact with item 
scanning system 104; and/or any devices (e.g., network card, 
modem, etc.) that enable item scanning system 104 to com 
municate with one or more other computing devices. 

Computer infrastructure 102 is only illustrative of various 
types of computerinfrastructures for implementing the inven 
tion. For example, in one embodiment, computer infrastruc 
ture 102 comprises two or more computing devices (e.g., a 
server cluster) that communicate over a network to perform 
the various process of the invention. Moreover, item scanning 
system 104 is only representative of various possible com 
puter systems that can include numerous combinations of 
hardware. To this extent, in other embodiments, item scan 
ning system 104 can comprise any specific purpose comput 
ing article of manufacture comprising hardware and/or com 
puter program code for performing specific functions, any 
computing article of manufacture that comprises a combina 
tion of specific purpose and general purpose hardware/soft 
ware, or the like. In each case, the program code and hardware 
can be created using standard programming and engineering 
techniques, respectively. Moreover, processing unit 106 may 
comprise a single processing unit, or be distributed across one 
or more processing units in one or more locations, e.g., on a 
client and server. Similarly, memory 108 and/or storage sys 
tem 116 can comprise any combination of various types of 
data storage and/or transmission media that reside at one or 
more physical locations. Further, device interfaces 112 can 
comprise any module for exchanging information with one or 
more external device 114. Still further, it is understood that 
one or more additional components (e.g., system software, 
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6 
math co-processing unit, etc.) not shown in FIG. 5 can be 
included in item Scanning system 104. 

Storage system 116 can be any type of system capable of 
providing storage for information under the present inven 
tion. To this extent, storage system 116 could include one or 
more storage devices, such as a magnetic disk drive or an 
optical disk drive. In another embodiment, storage system 
116 includes data distributed across, for example, a local area 
network (LAN), wide area network (WAN) or a storage area 
network (SAN) (not shown). In addition, although not shown, 
additional components, such as cache memory, communica 
tion systems, system Software, etc., may be incorporated into 
item Scanning system 104. 
Shown in memory 108 of item scanning system 104 is item 

scanning program 118, which includes a set (at least one) of 
modules 120. The modules generally provide the functions of 
the present invention as described herein. Specifically 
(among other things), set of modules 120 is configured to: 
receive an appearance of item 126 at checkout as captured 
with image capture device 124; search a database of items 
based on the appearance to identify a set of items that poten 
tially match item 126; receive and store a selection of one of 
the set of items (e.g., as made by checkout clerk 30 of FIG. 2); 
accept input such as a weight of the item 126, an approximate 
weight of the item 126, an approximate appearance of the 
item 126, approximate dimensions of the item 126, a descrip 
tion of the item 126, a functionality of item 126, and/or a set 
of retail departments to which item 126 corresponds from 
device(s) or individual(s); use the input to further define the 
search of the database of item; and provide a barcode for item 
126 based on the selection. If barcode 128 is present, item 
scanning system 120 is also configured to receive and process 
a scan of barcode 128 as made by barcode scanner 122. Upon 
determining an identity of item 126 based on the scan, item 
scanning system 120 can also determine whether the identity 
of item 126 is consistent with its appearance. If not, notifica 
tion(s)/alert(s) can be provided. 

While shown and described herein as an item scanning 
system, method, and program item, it is understood that 
aspects of the invention further provide various alternative 
embodiments. For example, in one embodiment, the inven 
tion provides a computer-readablefuseable medium that 
includes computer program code to enable a computer infra 
structure to provide item scanning. To this extent, the com 
puter-readablefuseable medium includes program code that 
implements each of the various process of the invention. It is 
understood that the terms computer-readable medium or 
computeruseable medium comprises one or more of any type 
of physical embodiment of the program code. In particular, 
the computer-readable/useable medium can comprise pro 
gram code embodied on one or more portable storage articles 
of manufacture (e.g., a compact disc, a magnetic disk, a tape, 
etc.), on one or more data storage portions of a computing 
device, such as memory 108 (FIG. 5) and/or storage system 
116 (FIG.5) (e.g., a fixed disk, a read-only memory, a random 
access memory, a cache memory, etc.), and/or as a data signal 
(e.g., a propagated signal) traveling over a network (e.g., 
during a wired/wireless electronic distribution of the program 
code). 

In another embodiment, the invention provides a business 
method that performs the process of the invention on a sub 
Scription, advertising, and/or fee basis. That is, a service 
provider, such as a Solution Integrator, could offer to provide 
item Scanning. In this case, the service provider can create, 
maintain, and Support, etc., a computer infrastructure, such as 
computer infrastructure 102 (FIG. 5) that performs the pro 
cess of the invention for one or more customers. In return, the 
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service provider can receive payment from the customer(s) 
under a subscription and/or fee agreement and/or the service 
provider can receive payment from the sale of advertising 
content to one or more third parties. 

In still another embodiment, the invention provides a com 
puter-implemented method for item scanning. In this case, a 
computer infrastructure, such as computer infrastructure 102 
(FIG. 5), can be provided and one or more systems for per 
forming the process of the invention can be obtained (e.g., 
created, purchased, used, modified, etc.) and deployed to the 
computer infrastructure. To this extent, the deployment of a 
system can comprise one or more of: (1) installing program 
code on a computing device. Such as item Scanning system 
104 (FIG. 5), from a computer-readable medium; (2) adding 
one or more computing devices to the computer infrastruc 
ture; and (3) incorporating and/or modifying one or more 
existing systems of the computer infrastructure to enable the 
computer infrastructure to perform the process of the inven 
tion. 
As used herein, it is understood that the terms “program 

code' and “computer program code' are synonymous and 
mean any expression, in any language, code or notation, of a 
set of instructions intended to cause a computing device hav 
ing an information processing capability to perform a particu 
lar function either directly or after either or both of the fol 
lowing: (a) conversion to another language, code or notation; 
and/or (b) reproduction in a different material form. To this 
extent, program code can be embodied as one or more of an 
application/software program, component software/a library 
of functions, an operating system, a basic device system/ 
driver for a particular computing and/or data processing 
device, and the like. 
A data processing system suitable for storing and/or 

executing program code can be provided hereunder and can 
include at least one processor communicatively coupled, 
directly or indirectly, to memory element(s) through a system 
bus. The memory elements can include, but are not limited to, 
local memory employed during actual execution of the pro 
gram code, bulk storage, and cache memories that provide 
temporary storage of at least Some program code in order to 
reduce the number of times code must be retrieved from bulk 
storage during execution. Input/output or device devices (in 
cluding, but not limited to, keyboards, displays, pointing 
devices, etc.) can be coupled to the system either directly or 
through intervening device controllers. 

Network adapters also may be coupled to the system to 
enable the data processing system to become coupled to other 
data processing systems, remote printers, storage devices, 
and/or the like, through any combination of intervening pri 
vate or public networks. Illustrative network adapters 
include, but are not limited to, modems, cable modems and 
Ethernet cards. 
The foregoing description of various aspects of the inven 

tion has been presented for purposes of illustration and 
description. It is not intended to be exhaustive or to limit the 
invention to the precise form disclosed, and obviously, many 
modifications and variations are possible. Such modifications 
and variations that may be apparent to a person skilled in the 
art are intended to be included within the scope of the inven 
tion as defined by the accompanying claims. 

We claim: 
1. A method for Scanning an item, comprising: 
receiving an appearance of the item at checkout as captured 

with an image capture device that is collocated with a 
barcode scanner, wherein the appearance is based on an 
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8 
image of the item captured by the image capture device 
as the item is presented for scanning by the barcode 
SCanner, 

searching a database of items based on the appearance to 
identify a set of items that potentially match the item; 
and 

receiving and storing a selection of one of the set of items. 
2. The method of claim 1, the selection being made by a 

checkout clerk. 
3. The method of claim 1, the searching being further based 

on at least one of a weight of the item, an approximate weight 
of the item, an approximate appearance of the item, approxi 
mate dimensions of the item, a description of the item, a 
functionality of the item, or a set of retail departments to 
which the item corresponds. 

4. The method of claim 1, further comprising providing a 
barcode for the item based on the selection. 

5. The method of claim 1, further comprising capturing the 
image of the item using the image capture device as the item 
is presented for scanning by the barcode scanner. 

6. A system for Scanning an item, comprising: 
a computing device including: 

a module for receiving an appearance of the item at 
checkout as captured with an image capture device 
that is collocated with a barcode scanner, wherein the 
appearance is based on an image of the item captured 
by the image capture device as the item is presented 
for scanning by the barcode scanner; 

a module for searching a database of items based on the 
appearance to identify a set of items that potentially 
match the item; and 

a module for receiving and storing a selection of one of 
the set of items. 

7. The system of claim 6, further comprising: 
the image capture device; and 
the barcode scanner, the computing device further includ 

ing a module for operating the image capture device and 
the barcode scanner, wherein the module for operating 
causes the image capture device to capture the image of 
the item as the item is presented for scanning by the 
barcode Scanner. 

8. The system of claim 7, the image capture device being 
located immediately proximate to the barcode scanner. 

9. The system of claim 7, the image capture device being 
contained within an integrated Scanning and image capture 
system. 

10. The system of claim 7, further comprising a second 
image capture device, wherein the module for operating fur 
ther causes the second image capture device to capture a 
second image of the item as the item is presented for scanning 
by the barcode scanner, and wherein the appearance is further 
based on the second image of the item. 

11. The system of claim 6, the selection being made by a 
checkout clerk. 

12. The system of claim 6, the module for searching com 
prising a search engine. 

13. The system of claim 12, the search engine further 
searching the database of items based on at least one of a 
weight of the item, an approximate weight of the item, an 
approximate appearance of the item, approximate dimen 
sions of the item, a description of the item, a functionality of 
the item, or a set of retail departments to which the item 
corresponds. 

14. The system of claim 6, the computing device further 
including a module for providing a barcode for the item based 
on the selection. 
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15. A program product stored on a computer readable 
storage medium for scanning an item, the computer readable 
medium comprising program code for causing a computer 
system to: 

receive an appearance of the item at checkout as captured 
with an image capture device that is collocated with a 
barcode scanner, wherein the appearance is based on an 
image of the item captured by the image capture device 
as the item is presented for scanning by the barcode 
SCanner, 

Search a database of items based on the appearance to 
identify a set of items that potentially match the item; 
and 

receive and store a selection of one of the set of items. 
16. The program product of claim 15, the selection being 

made by a checkout clerk. 
17. The program product of claim 15, the computer read 

able medium further comprising program code for causing 
the computer system to further base the search on at least one 
of a weight of the item, an approximate weight of the item, an 
approximate appearance of the item, approximate dimen 
sions of the item, a description of the item, a functionality of 
the item, or a set of retail departments to which the item 
corresponds. 
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18. The program product of claim 15, the computer read 

able medium further comprising program code for causing 
the computer system to provide a barcode for the item based 
on the selection. 

19. The program product of claim 15, the computer read 
able medium further comprising program code for causing 
the computer system to capture the image of the item using 
the image capture device as the item is presented for scanning 
by the barcode scanner. 

20. A method for deploying a system for scanning an item, 
comprising: 

providing a computer infrastructure including a computing 
device being operable to: 
receive an appearance of the item at checkout as cap 

tured with an image capture device that is collocated 
with a barcode scanner, wherein the appearance is 
based on an image of the item captured by the image 
capture device as the item is presented for scanning by 
the barcode scanner; 

search a database of items based on the appearance to 
identify a set of items that potentially match the item; 
and 

receive and store a selection of one of the set of items. 
ck ck ck ck ck 


